BACkgROunD
Among general practitioners (GPs) stress, burnout and job dissatisfaction is prevalent 1 and may have important implications for quality in healthcare. [2] [3] [4] [5] [6] [7] Yet, existing research examining the possible consequences of physician mental well-being/satisfaction for healthcare quality predominantly rely on physician self-report.
Patient satisfaction is by itself an essential component of healthcare quality and may furthermore reflect underlying dimensions of healthcare quality important for health outcomes. Such dimension include access to care and effectiveness of clinical and interpersonal care. 8 The possible negative implications of GP distress for patients' experience and satisfaction with primary healthcare is understudied.
A change of GP (COGP) that is unrelated to change of address (because of moving) may indicate dissatisfaction with the GP. [9] [10] [11] The continuous relationship with a GP is highly valued by many patients, 12 and a patient's COGP is often preceded by careful consideration. 13 Satisfaction and decision-making regarding COGP is strongly influenced by the patient's perception of interpersonal aspects of care. 9 13-15 GPs who face stress, burnout Open access and low job satisfaction may compromise with the quality of provided care and exhibit reduced empathic concern for the patients. 7 16 17 Moreover, GPs with high levels of occupational distress may have longer waiting times for consultations due to excessive workloads which could add to the listed patients' propensity to change GP. 9 10 Consequently, the patient-GP relationship and the patientassessed quality may suffer, and some patients may decide to change GP.
This study aimed to examine whether distress levels and self-assessed work-ability in GPs were associated with COGP among listed patients (voluntary disenrolment) as proxy for dissatisfaction with care.
MeThODS
Setting Almost all citizens in Denmark (98%) are listed with a specific general practice which they must consult for medical advice. GPs in Denmark provide comprehensive family medicine to their listed patients and act as gatekeepers and coordinators to the rest of the tax-funded healthcare system. 18 Patients are charged a fee (approximately €26) if they change general practice unrelated to change of address. Approximately, 27% of Danish GPs are organised in single-handed practices.
Study population
In May 2016, we invited all GPs in Denmark to participate in a questionnaire survey on their working conditions and mental well-being (response rate: 50.2%). The survey has been described in detail elsewhere. 1 For the purpose of this study, only GPs in single-handed practices were included as this allowed for accurate linkage of each patient to a specific GP. Furthermore, we did not include GPs who had locum(s) employed for >20 hours per week, GPs with <500 listed patients and GPs who were newcomers in their current practice (ie, arrived in 2016).
GPs were excluded if more than 90% of the listed patients changed GP in the study period, or if more than 10% of the listed patients changed GP on the same date as this indicated restructuring of the practice (n=7).
Study cases were patients aged ≥18 years who were registered in the Danish Patient List Register (PLR) with an eligible general practice at the beginning of the study period. The PLR holds information on start and end dates of all registrations of patients with all general practices in Denmark. The 6-month study period started on 1 May 2016. A total of 569 776 patients listed with 402 GPs in single-handed practices were included in the analyses.
Change of gP
A patient's COGP was defined as being listed in the PLR with a start date with a general practice in the study period and no new postal address or immigration within 2 months on both sides of the start date. Information on change of address and immigration among patients was collected from the Danish Civil Registration System. gP mental well-being and job satisfaction The indicators of mental well-being (general and occupational) and job satisfaction were selected a priori from the GP questionnaire. The indicators were measured by validated and reliable rating scales, which have previously shown adequate consistency among Danish GPs. 1 Job satisfaction was assessed by the Warr-Cook-Wall Job Satisfaction Scale, perceived stress in general life by Cohen's 10-item Perceived Stress Scale, general well-being by the 5-item WHO Well-Being Index (WHO-5) and burnout by the Maslach Burnout Inventory Human-Services-Survey (MBI-HSS). The MBI-HSS consists of three subscales that measure three burnout dimensions: emotional exhaustion, depersonalisation and sense of personal accomplishment. Self-rated work-ability was measured by a single-item of the Work Ability Index; the respondents scored their current work-ability against their lifetime best on a Likert scale. This single item has shown high consistency with the full scale. 19 We categorised job satisfaction, perceived stress, self-rated work-ability and each burnout dimension according to quartiles of the scale scores. No well-established cut-off values exist that define significant positive or negative levels of these measures. Burnout is often categorised according to the cut-off value based on normative frequency distributions; this approach allows for comparison of burnout symptoms over time and across populations, but it does not signify clinical significance. 20 As in previous research, we categorised scales according to quartiles of the sum-scores to allow for exploration of non-linear and dose-response like associations with COGP. 21 22 To evaluate burnout as a multidimensional construct, 20 we additionally categorised burnout based on a composite burnout score. 22 This score was calculated by adding up points corresponding to the quartile of each subscale (reversed score for personal accomplishment); one point was assigned for subscale scores in the first quartile, and two, three and four points were assigned for scores in the second, third and fourth quartiles, respectively. The composite score was categorised into five groups: 3-4 points (corresponding to low burnout levels on all subscales), 5-6 points, 7-8 points, 9-10 points and 11-12 points (corresponding to high burnout levels on all subscales). Finally, general well-being was categorised as 'poor' for a scale score of ≤50 (the recommended cut-off value when using the WHO-5 for screening for depression), 'good' for a score of >70 and 'moderate' for a score in between. 1
Covariates
Potential confounders were selected a priori for adjustment. At GP level, information on gender and seniority (years since qualification as a GP: ≤5, 6-15, 16-25 or ≥25) was obtained from the questionnaire survey. At patient level, information on each patient's demographic and socioeconomic characteristics was obtained from Statistics Denmark. 23 This information included gender, age group at the beginning of the study period (18-29, 30-39, 40-49, 50-59, 60-69, 70-79 or ≥80 years), marital status (married/cohabiting or living alone), ethnic origin (Dane or immigrant/descendent), degree of urbanisation (rural area:<1000 inhabitants, small city: 1000-19 999 inhabitants, medium city: 20 000-99 999 inhabitants or large city: >1 000 000 inhabitants), OECD-modified household income (categorised in pentiles), highest attained educational level (low: ≤10 years, medium: 11-15 years or high:>15 years), work affiliation (in the labour force: employed and students, outside the labour force: unemployed, early retirement pensioner, personal or sick leave, or retired).
Multimorbidity in patients was assessed by Charlson's Comorbidity Index score (0, 1, 2 or ≥3), which was calculated on the basis of the diagnoses registered in the Danish National Patient Register in 2006-2015. 24 Finally, the percentage of general practices closed for intake of new patients in the patients' municipality in 2016 (<60%, 60%-80% or >80%) was included as a covariate obtained from the Organisation of General Practitioners in Denmark 25 because the patient's option to change general practice depends on the availability of alternative practices. 9 GPs are generally allowed to close for intake of new patients when their list size exceeds 1600 patients per GP.
Information on socioeconomic characteristics was obtained for 2015. Missing information on educational level (5.9%) was categorised as unknown. Patients with missing information on any other covariates were excluded (n=5.213 (0.9%)). Each patient was linked to the GP-related data through the GP's provider number. 1 At patient level, the data were linked through the civil registration number (CRN); a unique personal identification number assigned to all citizens in Denmark. 26 All personal identifiers were encrypted prior to analysis. 1
Analyses
We calculated the share of patients with COGP and the corresponding 95% CI. Associations between each of the included GP well-being indicators and COGP among patients were calculated at the individual patient level by use of binomial regression analyses. The most favourable category of the indicator examined was used as reference. Unadjusted and adjusted analyses were carried out using robust variance estimation to account for clusters of patients at practice level. Adjusted models included share of practices closed for new patient uptake in the municipality, GP factors (gender and seniority) and patient factors (gender, age, marital status, ethnicity, city size, income, length of education, work affiliation, comorbidity) in the categories described above.
Prior to these analyses, we tested that the mean time at risk of COGP per listed patient did not vary across the GP well-being/satisfaction categories. Patients were considered to be at risk until death, immigration or change of general practice for any reason.
A p value of ≤0.05 was considered statistically significant. Analyses were performed using Stata V.15.
Patient and public involvement
This research was done without patient or public involvement.
ReSulTS
During the 6-month study period, we identified 6648 (1.17%) cases of COGP among the included patients (ie, COGP without change of address). The characteristics of the study cohort (n=569 776) and the share of patients with COGP are shown in table 1. Table 2 displays GP characteristics and well-being. Table 3 shows the results of the regression analyses. The likelihood of COGP increased with depersonalisation, diminishing sense of personal accomplishment and decreasing job satisfaction in the GP with whom the patient was listed. The adjusted RR was 1.40 (1.10-1.72) for patients listed with a GP with the lowest level of job satisfaction and 1.24 (1.01-1.52) and 1.40 (1.14-1.72) for patients listed with a GP in the most unfavourable categories of the burnout dimensions depersonalisation and sense of low personal accomplishment.
Likewise, COGP tended to increase with a higher composite burnout score, although a small decline was seen at the highest level of burnout. Yet, the emotional exhaustion dimension of burnout was not associated with COGP. Likewise, no associations were found for perceived stress, general well-being or self-assessed work-ability.
DiSCuSSiOn

Main findings
Patients' likelihood of changing GP increased with decreasing job satisfaction in the GP with whom they were listed. Likewise, patients listed with a GP with high levels of depersonalisation, feelings of low personal accomplishment or a high composite burnout score were more likely to change GP compared with patients listed with a GP with low burnout scores. Notably, these relationships had a dose-response pattern, although a small decrease was seen for the highest composite burnout level. In contrast, COGP was unrelated to emotional exhaustion, perceived stress, general well-being and self-assessed work-ability in the GP.
Strengths and limitations
Major strengths of this study include the large sample size and the precise linkage of each patient to an individual GP by the combining of register-based data and survey data. The Danish national registers provide highly valid data. 26 The survey data covered multiple distinct and yet interrelated aspects of GP well-being, which was measured by validated and reliable assessment scales. The categorisation of all variables were performed according to predetermined procedures. The sample size allowed us to rank GP wellbeing indicators using multiple categories, which enabled exploration of non-linear and dose-response like associations. Still, the categorisation might not distinguish the level Open access of poor well-being that may affect the patient-experienced quality of care. The restriction of the study period to 6 months reduced the risk of fluctuations in the mental state of the GP during the study period.
We assessed GP well-being prior to COGP and the GPs were unaware of the collection of data on COGP. Still, we cannot rule out that caring for a patient population with a high propensity to change GP could affect GP well-being. We used COGP as a proxy for dissatisfaction with the GP. The literature support COGP as a valid indicator of patient-assessed quality. [9] [10] [11] Still, other explanation than dissatisfaction with GP care may account for some patients' COGP. Moreover, patients change GP after careful consideration; some may even stay with their GP even if they are dissatisfied and have a poor relationship with their GP. 9 13 14 COGP is a rare event (1.17% of patients in the study) and may capture only major dissatisfaction while leaving minor dissatisfaction undetected. These matters impair the use of COGP as a proxy for patient satisfaction and could result in an underestimation of the influence of GP-related factors on patient satisfaction. In addition, not all patients consult their GP on a regular basis, which could leave some of the study cases 'unexposed' to their GP, which may also increase the risk of an underestimation. Factors beyond the control of the GP may affect patients' COGP and could thus confound the results if inadequately controlled for. First, patient factors are important determinants of COGP, and bias related to patient characteristics may occur. For instance, complex healthcare needs in patients may relate to GP distress 27 as well as to patients' propensity to change GP. As seen from table 1, patients inclined to COGP seem to include patients who were more likely to consult with complex healthcare needs (eg, patients outside the labour force) and patients who were less inclined to consult with complex needs (eg, younger people). Overall, the role of case-mix of patients is complex and may confound the results in both directions. Next, the likelihood of COGP in response to poor care may decrease with the availability of alternative practices locally. A high number of practices closed for patient intake may reflect workforce shortage, which may be associated with increased levels of GP workload and occupational distress. 28 Therefore, we adjusted for a lack of alternative practices. If inadequately adjusted for, this would most likely result in an underestimation of the observed relationship between GP distress and COGP in patients. Additionally, unmeasured characteristics of the GPs and their clinics (eg, personality, clinical skills and work conditions) could confound the results. Overall, we adjusted for several potential confounders and we believe that unmeasured confounding is unlikely to fully account for the observed associations.
The study population was restricted to patients listed with GPs in single-handed practices who responded to the survey which could impair generalisability of findings. Yet, we have no reason to assume that the associations examined depended on the GPs' approach to participation or on the type of practice. The prevalence of burnout and low job satisfaction was the same for GPs in single-handed practices and GPs in partnership practices. 1 Comparison with the literature To our knowledge, only one previous study has explored the possible impact of physician well-being/satisfaction on patients' evaluation of healthcare by using COGP among patients as an indicator of dissatisfaction with care. 29 Lower levels of job satisfaction were associated with a higher propensity to change GP in patients with pain, whereas no such relationship was seen in patients with depression. For both patient groups, however, patients of physicians with greater job satisfaction reported greater levels of trust and confidence in their physician. 29 In line with our findings, the existing body of research suggests that higher levels of job satisfaction in physicians induce higher levels of patient satisfaction 30 and better patientphysician relationships. 7 For burnout, the results of a recent review and metaanalysis examining the potential implications of physician burnout on patient-assessed quality were in accordance with our findings; depersonalisation and low sense of personal accomplishment were both significantly associated with reduced patient-reported satisfaction, whereas emotionally exhaustion was not. 6 Several reviews support that physician burnout may reduce the patient-assessed quality of care, but they also point to the need for further research. 2-4 6 There is consistent evidence that the patient's perception of the GP-patient relationship is an important determinant of patient satisfaction [31] [32] [33] and that interpersonal aspects of care strongly influence the decision-making regarding COGP. Not feeling recognised by the GP, poor communication and lack of confidence and trust in the GP have been identified as important drivers in patients' decision to change GP. 9 13-15 Empirical research examining the potential impact of GP burnout and job satisfaction on interpersonal aspects of care is sparse, but theoretically, it is plausible that interpersonal aspects of care mediate the observed associations between occupational distress and COGP. Burnout has been described as an erosion of engagement initiated by loss of internal resources as a response to chronic job-related stress. 20 A suggested consequence of burnout is a hesitation to invest resources in the job as an attempt to protect against further resource depletion. 16 Hence, burned out GPs may be inclined to invest less in Open access the relationship with their patients. Depersonalisation refers to the development of an emotional detachment to people related to work and involves lack of compassion and a cynical attitude towards patients.
Although reverse causality cannot be excluded, one study found that GPs with higher levels of job satisfaction asked more psychosocial questions and showed more affective communication. 34 Other studies found that GPs with lower sense of personal accomplishment used less affective communication and were less patient-centred 35 and that patients listed with more depersonalised and emotionally exhausted GPs were less satisfied with the consultations with their GP. 36 However, other studies found no indications that burnout or job dissatisfaction impaired the quality of interpersonal care. [37] [38] [39] Some of these differences may be attributable to different burnout definitions.
It may seem contradictory that emotional exhaustion was not associated with COGP, while clear associations were found for the remaining two burnout components and for job satisfaction. Different explanations may account for this. First, the influence of burnout on job performance may depend on the stage of burnout. 3 40 In the initial stage, emotional exhaustion may be the only symptom and by overstretching themselves GPs may compensate for the potential negative effects of adverse work conditions on patient care. 41 42 Moreover, high conscientiousness could be a risk factor for burnout. Thus, emotionally exhausted GPs may exhibit high levels of thoroughness and attentiveness to patients' needs in clinical encounters, and hence their patients may experience excellent care. 3 38 42 In later stages of burnout, carelessness and disengagement may become more dominant. This possible mix of excellent care provision and compromised care provision in emotionally exhausted GPs may counterbalance each other in the analysis. The finding that the frequency of COGP tended to increase with the composite burnout score could supports this, as higher composite scores are likely to reflect later stages of burnout. Second, as for the traditional cut-off levels of burnout, our categorisation of emotional exhaustion might not be suitable for identifying the level of exhaustion that causes functional impairment. A too low cut-off value could attenuate measured relationships. 3 Lastly, personal and professional values and attitudes that predispose to depersonalisation, low sense of personal accomplishment and dissatisfaction could influence clinical practice. 43 Hence, the observed associations might reflect underlying attributes of the GP.
While COGP was associated with work-specific aspects of well-being, no associations were found for well-being measures related to life in general. This suggests that job-related factors are most essential in the relationship between provider well-being and patient-assessed quality of care. Yet, the actual work conditions (and not only the GPs' affective response to them) may play a causal role in this relationship. For instance, GPs with higher workloads may have longer waiting times and shorter consultations which could cause some patients to change GP. 9 10 COGP among patients was not associated with the selfreported work-ability among GPs. Previously, we found lower self-reported work-ability as well as poor well-being in GPs to be associated with a higher rate of potentially preventable hospitalisations in listed patients which could indicate suboptimal primary healthcare provision. 22 In the assessment of work-ability, GPs may attach much importance to more bio-medical aspects of care, such as the ability to diagnose and provide treatment according to the best medical standards. Most patients may not be qualified to judge such aspects and tend to focus more on the interpersonal aspects of care in their overall evaluation of quality. 44 implications
The study findings imply that GPs' occupational wellbeing and job satisfaction influence patient satisfaction measured as COGP. Hence, improving job satisfaction and engagement and combating burnout may improve patient-assessed quality of care.
The possible implications are highly important: GP distress is prevalent, and COGP among patients may reflect serious aspects of care quality. This lend support for the conception that attention should be paid to the work conditions and the well-being of healthcare providers in the pursuit of optimal healthcare. However, more research is needed to establish the connection between GP well-being and healthcare provision.
Conclusion
We found that patients' likelihood of changing GP increased with decreasing GP job satisfaction and increasing GP burnout. We found no association between COGP among patients and emotional exhaustion in the GP, whereas depersonalisation and reduced sense of personal accomplishment both increased the likelihood of COGP. Overall, the findings suggest that the degree to which the GP thrives in the job influences the patient assessed quality of care provided.
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